Searching PAJ 1/1 V 

-r 

/ 

PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 07-252660 
(43)Date of publication of application : 03.10.1995 



(51)Int.CI. 


C23C 16/44 
C23C 16/34 
C23C 16/40 
H01L 21/203 
H01L 21/205 




(21 Application number: 06-181857 


(71)Applicant : 


RIKAGAKU KENKYUSHO 


(22)Date of filing : 11.07.1994 


(72)Inventor : 


KUMAGAI HIROSHI 




TOYODA KOICHI 


r:::::n:r::r:::::":.::..: - 

(30)Priority 

Priority number : 06 18871 Priority date 


19.01.1994 Priority country : JP 



(54) PRODUCTION OF THIN FILM AND DEVICE THEREFOR 



(57)Abstract: 

PURPOSE: To form a thin film uniform in thickness and film quality and 
having large surface area with high precision by alternately introducing a 
reactive vapor of an oxidizing agent or the like and a vapor of a metal or a 
non-metal compound into a vacuum vessel to execute adsorption and 
chemical reaction on the surface of a material. 

CONSTITUTION: The material on which the thin film is to be formed is set 
on a holder 56 in the vacuum vessel 10 evacuated to a prescribed pressure 
by a vacuum pump 36. The vapor of the oxidizing agent, a halogenating 
agent, a sulfidizing agent, a seleniding agent, a telluriding agent, a nitriding 
agent or the like and the vapor of the metal or the non-metallic compound 
are alternately introduced thereinto from vessels 12, 14, 16, etc., at least 
respectively one time, if necessary, with the change of the kind. The thin 
film is formeed on the surface of the material by the adsorption and the 
chemical reaction of these vapors on the surface. In this case, the 
thickness of the thin film is automatically controlled in atomic dimension 
size by heating the material to a prescribed temp, with a heating means to 
exhibit the self-stoppage function of adsorption of the vapor molecule. As a 
result, a multilayered film of an optical device used in hard X-ray region is 
formed with high precision. 
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vyxtmmm. mum®, *n>->wmm. 

iftomm hb< »gtt$gMRtt ^©fb^BjWlSitc «fc 9 «f 

-rsiMUfeJBJsJi-r^Sf^rt**. k^ssi orttc-b-, h 

-rs. c©khc. ^^©^tttciSDT. 

y-5 6 tc<sj$-r •& «fc 5 tci/r u . m 

[0 044] ^OT. y- h • ^'JU7'3 8 £KJ#. X£ 
tf>:/3 6tC«fcoTJl£g3§l OftCE^fcl O-'Pa 
OTtc&Ef-S. &*». 0rt©EE*«. X£ 20 

It 5 4tc«fcoT9J^T6. 

[0045] «©tttc. £JM&tifii»-*aM& oris 

-©WKte ^^-©SBi^^K-r S C £ (c&4. «T 
tc. Mi-©WJK*jj:vwr«!Wfll©fl»l»fl5*iaitt6 
CJf«c 0 2 * #M b a *J eiftBJ-T h £ £ b tc . JB-©5SJ!S 

c«* - ©«R*jittte*8i s it-c&mmzBis.? & 
[0 046] tm-owmommft ■. w— ©xs) * 

r. ®K#3 0£K3i*. SH-©§3§1 2KiRS3*vCt» 
sa-©&«^b^«3SK«*fcB^*BHt^«»IS«4. * 30 
mm%s 1 0F*g©BE**M O-'PatUitCttSSTSJA 
0 . 3 0 £i?r£l$MHl » tc £ $ ©^SgTffiJtT 

S. CfttcfcO, »*©«ffite»---©£JJHt£*W«»* 

[0047] 2a>t\ nm&3 o *Hi;fc«tc. 

>7 - 3 6(Cj:-,TK^IIl Ol*3©EE** 5 l O-'PaW 
Tic ft 4 * rft-©AIUI:64MK«l£ fctt#&BHfc6tt 

[0 048] 1 0rt©E2J# lO-'Pa WTIC 

&3£. ^8a#3 4 l£=©Sg§ 1 6toK§;i*i 40 

Tt»4WtJH. ^ojfXffl. SMfcffl. -teUXbS'J. f 
;UHBWfe U < «aibJW©3!S««r. JtSSS 1 0 l*3©E 
**«10-'PaJ£U:M:ttS*rWAL. ^Sa#3 4*B>r 

£^iHHt>fe*a£©ttJBr«»rs. c^ucto. 

©ftSKBMtfll. "oy>ft*l. SSibSiJ. -feuXOW. 
[0 049] CCtCtoOT. «»*©affi(C«. &tC|g- 

L.Tt>-s^e>. nffcff. ^oy>juw. Kuan. tu> 

fbJW. f ^^WbS'Ji>l/<«lia»J©^S\©»^©©S«c so 
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J:*). *Bi'C©fb*Rifc#£C. ^©SlBtC^JiifcL 
< a#&H©RMl3Mfll. ^ay><b«J»JS. IMt&Nt 
I, -feuXtflMIK. •f;^Wb«5»IS<>0<«g{b ! B3S 
l(tt£©{tdttWi (£-©iS©> fi*. 
[0050] W'T, S&#3 4£HC;fc&tC. 
>7 , 3 6KJ.'oa2§Sl 0rt©E^3*n 0-*Pati 

TtcfcstTgHbsu. »ay>nfti uitm, tuMb 
m. 7-JiMtmbu < amimvmsnitim-rz. 
[oo5i] «!«:«):•) . m-<Dm®im<oxmtcz% 
-©x?i© i v ■< >> frtmr l . d2» £ 5 n sm— ©s 

H©»MCCIc.D-C. ±iem-©Xfl?rSS{-9--<i'^$g 
[0052] ±IB©J: ^tc Ur}gfiS$ *i/c0-©iSK© 

ibS'J. KfbSU; HzU>-fbSU. f ii-JKfflfe U < tiSfbSHJ 
©M^©«AS. in^. C n £ £5&ciS ATS 

&x-m&<Dmz icmw-ez s«t *) teas. 

[0053] ttc, 9/MCisli Z>m—<D&JMit£ 

pyxtffl. mm. -feix^bsij. ?-)iMmt>L<it 
mmvmmomAWtitzmwTzc tic**), m- 

©&Mb£«fflaiS fc«#««{b^»31l«*5 <tc/^b 
«. «oywt«. *{fcSU. -feuXbSfJ. ^;wMb»]fc 
L < {i^^bSy©^©^?-^. «KC©«i!>-r flWKcnitt 
tc A *) iMf J: 5 -T ■£ C i: *«r # Z> frh . tofsj^ -5 ff5 
tt. m«. »SiLfc»tttt £©%(*«:« urfe. ^~ 

©WJBSJBl^ X©ffig-C0fg©lg^K:$IJ® LX 

[0054]$/c. 'ikVitm?* «fc ^ (C. «3{*=£ri5lt>* 

sij. ^Dy^bsu. mtm. t^isitm. f^Mimt 

(J|^^il{b^^,©^©!R^©a £f#±«fil*#6Jg 

-c*, mmzswift<,c%.?tt-*-<x(ott&xMW?i> 

CtrtXSZ. 

[ 0 0 5 5 ] a to. ±iBUfcllt-©XII©<fr£'<T ota 
ft©aStc^-©pfK©^5r^fiX-r^£. ia<*©^ffiic 

*■©»«**»»« snscttcas. 

[0056] (ff-©*ff©ftH!aft; : »-©ISD X 
IC ±I2©«J: ^ tc L Tf^ utcm— ©«sn©*®tc«« 
5 *x 5^ - ©^K©1!® tc DB r z> . 

[0 05 7 ] K^lfgl 0rt©E**M O-'PaOTtC 

a^i. mea^32^ra&. ^-©^4si 4tciRgstx 

jt^sgsi ow©E*An o-'PaWitc^ssr 
agA c . us** 3 2 %fiffSB#rarac »fc 4 s ©«as-efii» 
T4. C4atc«fc»3. %(*©«EtcSl-©^JS^-&!|^ia 



XL 

£ 1c \3.&&WU b^li^fi©^* 5 t h . 
[005 8] W&ft 3 2 £M Jt£* 

>^3 6CC«fcorK2SSl OP3©E2)#l 0"'Pa« 

[005 9] 1 0 l*3©E2)# i 0 - ! P a IUTJC 

&£i. ^®#3 4£IHIi*. 1 6 CCiR^^n 

r^ilMBW. May>{kS»J. fiUbSU. -feuXbS'J. f 
jUHBWfc 0 < Ba^U)M>3KM%. KSSS 1 0 F*3©E 

0' 1 PatU^&SST'jgAU miStff 3 4 5:Bfr 10 
jesraM^fc* C*lKJ:*>. «9tt 

©«®ic®s-fb8'J. ^py>fbSiJ. -feUXfcSiJ. 

[0 06 0] cc&c*ji>-c. ^©HffiKtt, gftc^— 

{bS'J. T^i-fb^ L < ttg{bSU©^Jrv©#^©?R»K: 
^ffi-cw-fb^iStr^D. ^ft©#IB5fc:gr— <om 

nmmm. mmrnm* tuxtiwi*, ?)\>Mmm 20 

«Bfb1MUItt£Ofi:^4M9M) it*ft&£« 
{fc&WBI. «Mb«BR. -buMMMMl. 

[0 06 1] Jfcfc»r, ®B#3 4 SHCfcatC. 
>7"3 6tcJ:o-rX?£SS 1 0l*3©E;fr#l O-'Patt 
T(c&4*TgE'fbSf>J. >M3y>ftS9. HHbtfJ. -bi^fb 

[0 06 2] JgLkfCj: 9 . *-©W*f¥«l©XSfc*» 30 

~©x?i© i -r ^ ju*5^t b . j&g - ©pi 

[0 06 3] ±ia©<fc 5 tt it jfjj&s nfc^r©si© 
HSUltt. mtM^M%s 1 0^©m-©&dib^^»* 

<DMM<Dmx&. bp%. cfr^^SKSiA-rs iim 

^KSJROTftWrSCitCj:'). JBtP-J-ffilf-f X©« 40 
gT0rS©J5$ tC*W"C # -2> J: 5 tt&5. 
[0 064] Sfc. i>MCisVZ>m-<D&Jgit£ 

^itm<DMM(omx^m t zmmt c t cc «t o . m - 

©&aMb£«Jj&JR* b^»3R«*J «fc O'BK b 

3U. /\ay>iKM. SSibSiJ. -feuXtSfl. f-^Mfflk 

tt. mtf. »ttLfcJBttfti*©«!«Ett:*H/r<>. »- so 
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©SlS^fB^ft-* -f *©«fltt?Bffl©«*«:*«P 
[0 06 5] tfc. fg«:i*aj-r'5J:^{c. «5^5Jt.* 

l*IN^S^b^^©»T©©«©e ef?±«|g=£:*3S 

■ct. »-©wiB©fliii«:e»w«:«^-«fai»-^x©fli 
[0 06 6] im-<Dmmtm-<Dmmt<oiZM.mm 

[0 06 7] ±!Bl/te»-©liH©fP«»fP©JB-©X- 
Hi ±IB U /ii^r©?!)!©^*^©^- ©HI i ?r32; 
EK»»)JErci«:J:»). SJfT^©^^^*)!*^^ 
£JS©BMb«9»l8!. 'MayXMWW. »b«!«)l. -b 
u>^b©iSK. 7^^JHb1*iS!®fc L/ < {i^{b135»M^ i' 
©{b^ifSJi^sjiScciiffirt. 0T§[©i6fi-cii;s»^ 

©^6iii^^ffl©^Jl)lAMfe»n2). L*i<>. ^ 

mm<Dmmzmttmi>'<>i'~eM'®LTBi$.Tz> c i*» 

-C**©-C, jgS3*>^hP--l>«T©S6Xi^ffl© 

smwt^jR^tcttffl^itBft^iiBsfwir sc i^r 

[0068] ^tc, m&mzmiTztt ttz. 
[0 06 9] mitT)i>$.~*>j*mm<D<mi>i£imit 

L < B^H©BS[b%»IS. ^ny>{b^lSK. !6{b1S 

mm. ■fzu>it^mm. fj^wtwutKBUti 
pit6asnB«©w— ©w«*«fiJEr6Wbr;w5 a 

?SK©ffS5!*5 JrcnMbT^ 5 - ASIS©a B(f ±«gfe 
[0 07 0] ««MgM. *6?J<©JtK:iS^fcSfc?#»U 3 6 

cc4. 7fifi%©#^c i 5ftfaaLfflt«*-cj5ti-^-r 

CiCCiO^ttf n>/c. Ii200mm, S3 3 0 0 
mm©SUS3 1 6S2©RfliSg (X^Sl 0) ft 
tc. f£SS^*fflC>t:$£«$^fc (10 0) ffi*{4©-> 

•;3>sffi «»jBit»BRra*i#ti/"c©»fi) t-b? 

FL. 2 0 0 y \-fr/®<DHg.#>y'3 6t8H>-C. 

[0 07 1 ] $T. XSgdO^'3 6tC«fcO. XSSS1 
0F*3^ r 1 . 3x l O-'Paj (CS-C^EL/> -5-©^ 

cc. m-<D®mi 2^e>X2Siii op^tc h vsz-kt 

;U5^-?A (TMA) M?:lWliAU. 

10fl©E;fr£ri. 3X ] O-'Paj K±^$i*/c* 
i. S^>7'3 6CC«t0 2#P a ^Slb-CK3£SSl 0 
rt«:ri. 3X l 0-PaJ Kt-X-faK? Z>. 

[007 2 ] $<=>tc. f?IH©£f5 1 6 *b SSSH 1 0 
rttcjaK{b*3R*3R«*ll*BBJiALr. J?£SS1 0 
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VWEfi* r 1 . 3 x l O-'Pa J CC_t|?$ti7c&tC, 

ri. 3 x l O-'Pa J tZfcmKn. 

[0 07 3 ] tfrZmV&LtctCZ. 15# 

felT 15 0 if -f >? )\>vm\\.7 >\> 5 x£A«B6a*J&fi£S*i 
fcC i n - s i t u x 'J ?'V> -*©&?#*> 

[0 07 4] 03 tC. iSibT^S x^AjfJ]g©Jj£gjIS 

©sisgg<a??tt£^r. ss«^*g)M«is?a«:«to 
■CBfS©iSSK:jD.^O/c. I33cc^.$nri,^«fc^tc. io 
SffiSS (T,„ 6 ) tfW&frbl 50 - CS-CiCfcfco 
T. fiSSiig (Growth 
[007 5] Rate) VmZQ . lni/cycle 

[0 07 6] Sfc. H4Kt*. «BfB8»ft2»aKTMA 
»$l©aiA*H*6U ^©f&TMAMmii&SKb?)^** 

l #«k:£S«:2 o#H^Al/fc«^ <H 20 
5 (A) K*JW4itW©^<tA4. TMAlM© 

2 #g(C 2 0 ^WJ^oiSA 0 (05 ( B ) # 
M) tefcW£JliJS©^bB i n - s i tui'J?'. 

V > - * Srffl t» TSHi? L- td&m*7n $ tlX C » 5 . 
[007 7] C©04CC7n$;ft-Ct»-2><fcMC. ^{bA«: 
*$<, 1 X it T M A H£J\,©j£AB$ (CjgJfitfln© A * ft i> + > 

[007 8] BP£. TMA«iai§lt*^*t{k^-r*C 
ttctoKffiitap-c*?.*!, TMA©*Tte@Bf?± 30 

[0079] {®<t?-*>mm(Dim*s£VM<t : ?-2 y 
iu&mm. ?)\>Mt®mmi> l, < »wtiMMKc £*©<b 

[0080] «7K©l«tcSWi6«t^L/. S h 40 

tc 4 . 7 Sfi%©#i£«: 1 5 ftTaa Lfi^KriJti^-r 

CiCCjrOftjf'^T r>/c. Ii2 0 0mm. S3 3 0 0 
mm©SUS3 1 6tS©Rfg]S!§ 0) 

cc. &.teMf&zm^xn,&2ntc (100) ®^a©-> 

StSge£3 0 0" C7b^50 0" CCCU-C. 2 

0 0 v h;u/^©X^>7 - 3 6*/8i»t\ £«£© 

[0 08 1] *r. X2*>7'3 6tC«fcO. 
Ofi£ r 1 . 3 x l 0- Pa J CcST^aEU ZO'ik 50 



?5Pg j F-7-2 5266 0 

14 

? * >a£M£ 1 ewai a i/ x . ssss 1 0 n<D&j] * 

U. 3x l O-Pa j VHMZ&cht. 
3 6tC«k')2^SfmU-CKSSSl 01*1* H. 3X 

1 o-Pa j K:s-c?)£Er&. 

[0 08 2] § 6tC. SIZ©£& 1 6 *>f>K£§SS 1 0 

rt{ciaiS{b7K«^M=&i#ra«!iAL-c > &£3?§io 

rt©E2)£ri. 3x 1 O-'Pa J fci^S^fc^CC. 
X£tf>7'3 6CC«fci3 2#KSfmi/TKSSSl Oft* 

ri. 3X 1 O-'Pa J K£-C«lir£. 

[0 08 3] ±IB1^ ^£359 iIUfc<!:C*>. 15« 
PuTC 1 5 01M £;i/©i$<b^£>«JIS#ffJj£<*Ji/cC £ 
i n - s i t u x U 7" V M - 2 ©£?#?#> hVm L 

[0 08 4] 12 6 K. K{b^^>»)lg©fiSS3ig©Sffi 

s©jag«:»D^Lfc„ sssg*iSia*^±^rstc(tf 

oTfiR&ISWASKfcO. 3 4 0* C7bS4 9 0' C 
^iatctofco-C. JdcfiitSASta&O. lnm/cyc 1 
e<t-StC^-2>Ci*5«BJL/fc. 340' C7bM4 9 0 

• c^ifios^iasfcWL/T. M*4©K«jaficcaB# 

itatg^^SCiliBjA^*^. C©4*. 6 3 2. 8 
nmT<!)I!lrflJ2. 2-C^ofc. 3 ^KSfiiSefci 

[0 08 5 ] ( 6Ef±«(c<fc S^HIB©»«] 'A 
tc. ±iBOfc&S©@Efi»it«tg£*'JffiL>-t t ^-©» 
■I i OHM i C <t tC«fc 2,^/S®© 

iSiStcMu-ciftBjr^. 

[0086] ^miSSU. *«7k©)iBtcfi^fit^u, 3 h 
tc 4 . 7 lt°/.©^UK: 1 5 #PBlSoe^7]<rgt^dfcr 
C4(c«t»)?7t^?:?fo/c. igg2 0 0mm. fig 3 0 0 
mm©SUS3 1 6Sa©R[S5§gi (SSSS 1 0 ) 

cc, K^^*ffli»r^3-t±/c (100) ffi#{4©-> 

ijn>Slg (S!I^?f^r2»%(*4L.-C©SS) 

hU S^Se%3 9 0" CCCL-C. 20O'Jvh;U/ 

[0 08 7 ] Sr H2*>7 - 3 6tCj:iD. 1 
Ort* r 1 . 3X 1 O-Pa j tcSTMIIL. -5-©^ 

;U5^-^A (TMA) 3R«*1»M3»AL-C. 
lOrtCE^l^ri. 3x l O-'Paj l>C±.&$ i*tc$> 
t. X2tf>7*3 6CC«fc"3 2^gfflLTKSSIIl 0 
rt* r 1 . 3x ] O-'Pa J (CST-ifHEL-Zc. 
[008 8] $ f>tc. ^H©S§3 1 6 A>e>££gS33 1 0 

fttzmLitymimss.* 1 fitei^Aur. assis 1 o 

^©E^^ri. 3x l O'Pa j (C±^$#/d^C. 
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3(S*"> * 3 6 tC J: 0 2 &|SO$£l LTXSSff 1 Ort* 

ri. 3x l O-'Paj lC£XW.E.btc. 

[0 08 9] #(C. Jif-©S3S 1 4 1 0 1*9 
&cf h 5 * a b ^ * >MM* 1 WHWA 0"C . XSSS 

1 0 |*3©E2>£ r 1 . 3XiO-'PajKi^Wcfc 
£. K2*">73 6 0 2 WfflSBRU-CllSSW 1 0 
rt*ri. 3xiO-'Paj(C*r«El/fc. 

[0 090] 3 ^H©SH 1 6 *>63t£Sft 1 0 
A(cill|fbKjMc3KA« 1 #ras»Al/T. H£Sf§l 0 
rt©BE**r-i. 3x1 o-*Paj tcJhffSttfcSMC. io 
JBS«J«>^ 3 6 CC J: 0 2 L"C3tSSS 10ft* 

ri. axiO-'PajKStiSUc, 

[0 09 1 ] ±f2lM;?;i'£3 0 OlsllsOSgbfciC 
5. 3 0»RnrMJ¥6 9 3^>^^hci-A. JBOT* 
1. 90. lt^-f f;^/cO©J!ll/?2. 3 1^>^h 

[0 09 2] ft**. ^mcffj^T^ciort-sfk^ 

oyxt«awiti/r6aa. wtttwaioria 20 
■c 1 a». mimm&t ox 2 4wm%i:<D<tGimm 

[0 09 3] *fc. 087bM03 7K. VI£M3tf 

81 eftfbS'J. HzUXtffl. ^*;MWJfeU<ttSHfcS'J 
i. *fi 4KMI/C. 07 ic 

[0094] !$CC, BNbSiJ*-5Uttg<tS'J<t. 8ftg}& 30 
SSStfaSflHtettil/fS. -s^Jk ft. v>#> 

y»mmzjtmi>. */c. SHbaij&s<<>tt^b3ij£. stm 

©fb£^<t£fl!l,>-C. X^S^e^A. vni") 
A. ^>y>i7A. -4'; 'J^A*.2>t,>{;}:?-£-^A©&Kb 

!B)«jg*€)^«^b«sWK*^L. cne>i, 

;k ft. v>*'>4>^,mj^nA©i$^SISi*)'2>tHi 40 

aMfc««jR©y;i/-^*»?>i»rti3&>*atRu. 

li« ^ * i $ A©&{b423?f Bi£> * i»ttBffc1»Mp©iOW 

115. ~?*Jk v>#>. jDAOEft 
««fl(5a») £f@, ~?-Jr;k ft. *p 

i oasi (= sast+sasi) ) a>fci»r*u&»— 

L. ^ft^^fc'^ A, V^^-JA, ^>y-i7A. 
'J'J-?A, A©Wffc«IJi»R <5«S) 50 
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V^t^A. -7^->-i>A. -Oi^A, ^'J'J^A. 

*5r^"i>A©m<b4&SflI (535S) tir>htti>if>\>-7 

oas ( = 5asi+5as) ) a>p>t>r*ia> 
-oii^or. ^tt<p£ffl*£*>ttfatf<fci,>©-c. £gfl 
r r i o oasa (= i oasi* i oaso j **. ) . 

^BR^r^fiSc-rSCitCt*). 1 0 0 h a- A 

[0095] 

[0096] mm. mn&*mmitt>tcixX)-tj:mm 
[Ei ] *Hw<D-mmmit&z>mm<D$im2iS.*:™-? 

[0 2 ] ^-©XIIteJ;CX^-©XfIlc*jW^, 1 1M i> 

[S3] ^bT;P5--i;A«M©fiSSjiS©«®iagtS 

[04] SI^Pa^2^CTMA^©5SA ; &^-r^ 

ftmiC&KU: 2 0#r B ^^>^AL/cii^tC*3^SJKJl© 
^bAi. TMA^©*^2^S(C20«.ra^igA 

2>JIJl©^bB 4 =&tfT ^5 ?X$>Z>. 
[05] (A) «04(C*JW6^bA©l«©TMA^.M 

fccfccxji^bTk^Tk^©^©^ 4 s ^ 
Z>*f- hf4)<9. (B) U04 tCteWS^bB 

©1^© T M A ^.m©3l A© £ 5 > yfc/TVT ^ 5 > 9 
• ^-r-YXh^ 

[0 6] K^b^ f ^^^©fix^iiewsffiiastfc^tt* 

[0 7 ] *lfeBj(c«fc.o-r^^^b^«IS<b ox. 
BrtbiS5f8i£ i 9ass. ^oyxkujwRteaa. ss 
^b^Pi^iaa. •feuxb^pug* las. f*jwt 
i a«-?-n-e*a^L-c^-rm?&s. 

[0 8] WlS^JfJfiX^-JiS^Jl^b^i. »R«r»fi53 

■tf^ss^bsij, »ay>itm. mm. 

m tlcmbX. 07{CjnTS<b^a?818«r)B«-r4RR 

*4M^b#J. ^ayXkS'J, teibSl tu>[t«. 
JHkff]feL<«g{bS'J<!:. S« (MH&&S3e*«i 
(*) i«:ML/r. 0 7(C7r,TS{b^ii^*m-rsi« 
{cfcorffifflai^ffl^^©W=£:^-r^r'*?>. 
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[BIO] WK£$£3e*&JJMtdft£ . »K?r»fi£ 

sazmffl. »vy>itm> mm. -feuxbsu. *■ 

[011] wK^fig$#*2EiHb^c, 9Ul€$JiK 

ft) 4KWt/T. H7(c*-r#{fc#ttWil4»fiJE-r4ll 

[012] 58S«r^$-t*5^IS{b^Wi, WSfcJBlfc 
S-tfSBMHH. 'MJy>M WOW. *UXW. f- 

[013] Mte£jASli&4Mte*&. 55H£Jf5li)c 

s««Mfun. ^nyxtjw. mum. heuxuh. r 

ft) 4tcHl/T. H7(C^T£fk£tt*gl*7&iSr*IB 

[014] Mte£JA8tt&*M4t*tt&. 
SttSflMHFI. ^ny>ifcffl. R4WPJ. -bUXtJW. f 

ft) iicMu-c, mi itfjk?&it'&®mm*&i&?z>vk 

[015] SUg«rJBfiK3^S#S<b^i, *0t£J&£ 

ft) itCMlxT. H7KmT#<k£*tfM4J&ST4lll 
[016] SUfcffMStf- SAMftettt. MK*JBliR 

ft) tKML-T. ■7(Cnxrft4k^1Hni«»A-r«R 

[017] ftff£7£iiE<Stf&&jItt£&<!:. 
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